Methods

Study Population
This is a longitudinal study in which we analysed a well characterized cohort of IPF patient with a long clinical, functional and radiological follow up, referred in our transplant centre between 2011 and 2014 and before starting antifibrotic treatment.
For each patient the diagnosis of IPF was made in accordance with the last ATS/ERS/JRS/ALAT guidelines [1, 2] , either by clinical-radiological diagnosis (28 patients) or clinical-radiological-histological diagnosis (21 patients). Patients with a clear history of environmental or occupational exposure, and with clinical or serological data suggestive for a connective tissue disease were excluded.
For each patient the annual rate of decline in FVC% pred. was used to categorize the disease progression as slow (decline in FVC% pred. <10% per year) or rapid (decline in FVC% pred. ≥ 10% per year). Negative values of annual FVC% pred. and FVC ml decline during the follow-up indicated improvement.
A HRCT was available at diagnosis (HRCT1) for all patients. Twenty-one patients (43%) had a second HRCT (HRCT2), after a median of 17 (range 5-87) months of follow-up, and the clinical and functional data of this subgroup are shown in Table S1 . Values are expressed as numbers and (%) or medians and ranges. p-values refers to comparison between slow and rapid progressors.
At diagnosis, sex, age, smoking history and respiratory function (FVC both % predicted and millilitresml) were similar in slow and rapid progressors. The radiological follow-up period was longer in slow than in rapid progressors (median; range: 24; 6-87 months vs 11; 5-40 months; p=0.03).
HRCT1 and HRCT2 were scored blindly and independently by two expert thoracic radiologists by using a quantitative scale, as previously described [8] . This score is made up by the assessment of ground glass opacities (alveolar score, AS%) and fibrotic extent (interstitial score, IS%) for each lung lobe, analyzing each series with axial slice thickness ≤ 2.5 mm and a limited slice spacing ≤ 10 mm. After each individual lobe was scored, the final result of AS% and IS% for the whole lung was expressed as mean value of the five lobes (AS and IS, respectively).
In the twenty-one IPF patient in whom a second HRCT and lung function assessment were available, we studied the correlation between the radiological changes and FVC decline by calculating the change per month of Alveolar Score (ΔAS/month) and Interstitial Score (ΔIS/month), and the change per month in FVC (ΔFVC% pred./month and ΔFVC ml/month) in the period from HRCT1 to HRCT2.
We express the radiological changes per month to normalise the differences in timing between HRCT1 and HRCT2 in the slow and rapid progressors.
Pathological analysis
Thirteen of the forty-nine patients underwent lung transplantation during the follow up. Clinical and functional data of this subgroup are shown in Table S2 . Values are expressed as numbers and (%) or median and ranges. p-values refers to comparison between slow and rapid progressors.
At diagnosis, sex, age, smoking history and FVC values (both % predicted and millilitres-ml) were similar in slow and rapid progressors. Time between the last HRCT performed and lung transplantation were similar in slow and rapid progressors.
The native lungs were fixed in formalin by airway perfusion and samples were obtained and embedded in paraffin. Sections 5 μm thick were cut and stained for histological and immunohistochemical analysis, as previously described [3] .
Fibroblastic foci were counted in sections stained with hematoxylin-eosin and expressed as number of fibroblastic foci/mm 2 of area examined. Cellular infiltrate including total leukocytes (CD45 + ), neutrophils, macrophages (CD68 + ), and total lymphocytes calculated as sum of CD4 + , CD8 + T lymphocytes and CD20 + B lymphocytes was identified by immunohistochemistry as previously described [17, 18] . Each inflammatory cell type was quantified in 20 non-overlapping high-power fields per slide and expressed as cells/mm 2 of area examined.
Statistical analysis
Categorical variables were described as absolute (n) and relative values (%) and continuous variables were described as median and range. To compare demographic and pathological data between rapid and slow progressors Chi square test and Fisher's exact test (n < 5) for categorical variables and Mann-Whitney U test for continuous variables were used. To evaluate the difference between HRCT1 and HRCT2, we performed a Wilcoxon (paired test) analysis.
The relationship between ΔAS/month, ΔIS/month and ΔFVC ml/month and the relationship between AS and IS scores with inflammatory infiltrates and FF were evaluated using Spearman's rank correlation. Adjusted p-values for multiple comparisons were calculated using the Holm method. The inter-observed agreement between the two radiologists in the scoring of the abnormality was evaluated by kappa statistic measure. All data were analyzed using SPSS Software version 25.0 (New York, NY, US: IBM Corp. USA). p-values < 0.05 were considered statistically significant.
Results
Radiologic analyses for different regions (upper and lower lobes) and for total lung are shown in Table  S3 . In HRCT1, Alveolar Score, considered both separated for lung regions or all together in total lung, was significantly greater in rapid than slow progressors. In HRCT1, Interstitial Score, considered both separated for lung regions or all together in total lung, was similar between rapid and slow progressors. Values are expressed as medians and ranges. p-values refers to comparison between HRCT1 and HRCT2.
Functional-radiological correlations
The positive correlation between ΔFVC and ΔIS was confirmed when the change in FVC was expressed as ΔFVC% predicted (r=0.55, p=0.01). When stratified in slow and rapid progressors, the correlation was equally confirmed in the rapid group (r=0.87, p=0.01), but not in the slow group (r=0.27, p=0.38). Again, the correlation between ΔFVC% pred./month and ΔAS/month was not significant (r= 0.11; p=0.64).
